of 10 -33 % over South Asia and 5 -10 % over the high latitudes in the northern hemisphere.
Introduction

34
Understanding the effects of rapid increases in anthropogenic sulfur dioxide (SO 2 ) 35 emissions in South Asia is very important both for air quality, as they lead to haze formation 
Fadnavis et al. (2017a).
198
The model simulations are performed at the T63 spectral resolution corresponding to 
207
We refer to it as the control simulation (CTRL 
Results
269
A layer of aerosol in the UTLS
270
The South Asian region frequently experiences convective instability during pre- 
289
The estimated ratio of ECHAM6-HAMMOZ simulated sulfate aerosols in the ATAL 290 to the total aerosol amount is 6:10 pointing at sulfate aerosols as a major ATAL constituent. transported north-westward and upward into the anticyclone (Fig.14 therein) . After the mean distribution (Fig. 3 b) since it occurs on a daily scale. 
Radiative forcing and heating rates
332
The net radiative forcing at the TOA (Fig. 4a) and surface ( the poleward transport of south Asian sulfate aerosols in the lower stratosphere (see Fig. 3a ). connecting the boundary layer of the ASM region to the UTLS, with an additional contribution 387 from the enhancement of sulfate aerosols in the ATAL (Fig. 3a) . The increases in solar by 0.1 -0.5 cm -3 between 300 -50 hPa (Fig. 7b-c) . The increased upper tropospheric sulfate 436 aerosol concentration leads to a temperature increase in the upper troposphere and lower
437
stratosphere by about ~0.5 °C, and a cooling below (Fig. 6d) . This decreases the upper 
